Teaching argumentation and scientific discourse using the ribosomal peptidyl transferase reaction.
Argumentation and discourse are two integral parts of scientific investigation that are often overlooked in undergraduate science education. To address this limitation, the story of peptide bond formation by the ribosome can be used to illustrate the importance of evidence, claims, arguments, and counterarguments in scientific discourse. With the determination of the first structure of the large ribosomal subunit bound to a transition state inhibitor came an initial hypothesis about the role of the ribosome in peptide bond formation. This initial hypothesis was based on a few central assumptions about the transition state mimic and acid-base catalysis by serine proteases. The initial proposed mechanism started a flurry of scientific discourse in experimental articles and commentaries that tested the validity of the initial proposed mechanism. Using this civil argumentation as a guide, class discussions, assignments, and a debate were designed that allow students to analyze and question the claims and evidence about the mechanism of peptide bond synthesis. In the end, students develop a sense of critical skepticism, and an understanding of scientific discourse, while learning about the current consensus mechanism for peptide bond synthesis. Biochemistry and Molecular Biology Education Vol. 39, No. 3, pp. 185-190, 2011.